Protein kinase C activity regulates the onset of anaphase I in mouse oocytes.
The metaphase-to-anaphase I transition is a key step in the completion of meiosis I. In mouse oocytes, competence to exit metaphase I (MI) is developmentally regulated and typically not acquired until the preovulatory stage. The possible role of protein kinase C (PKC) in regulating this critical transition was assessed in both normal oocytes isolated from small antral follicles (18-day-old B6SJLF1 mice), which have not yet developed the capacity to progress to metaphase II (MII), and also oocytes defective in their ability to exit MI despite development to the preovulatory stage (24-day-old CX8 recombinant inbred strains). In both systems, transient suppression of endogenous PKC activity by treatment with a PKC-specific inhibitor, bisindolylmaleimide I (BIM), promoted the onset of anaphase I in a dose-dependent manner, while activation of PKC with the phorbol ester TPA blocked progression to MII. Following a 2-h incubation with BIM, the majority of oocytes progressed to, and arrested at, MII. The resulting MII oocytes were fertilizable in vitro, showing similar cleavage and blastocyst development rates between BIM treated and untreated controls. Transferred embryos resulted in the development of pups to term in both groups. These data demonstrate that PKC plays an important role in regulating the onset of anaphase I in mouse oocytes. Moreover, it is concluded that oocytes isolated from small antral follicles become blocked at MI due to a PKC-mediated signal, suggesting that acquisition of competence to complete meiosis I involves, in part, the control of PKC activity. Similarly, failure to regulate PKC activity at the preovulatory stage likely promotes arrest at MI.